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DECI SI ON ON APPEAL

The subject matter of the inventionis a thin filmtype
magneti c head for use with magnetic disks. The height or the

wi dt h of magnetic head, which is shown as rectangular, is

! Application for patent filed May 19, 1993. Applicants claim
the benefit of Japanese application 4-131290, filed May 25, 1992,
under 35 U.S.C. § 119.
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m nimzed by applying an auxiliary filmof soft magnetic materi al

to a surface other than the front surface, which includes the

gap.

I n appellants' Figure 1A, an auxiliary film19 is applied

to the back surface of the magnetic head. Figure 4 shows an

auxiliary film21 applied to a side surface. The auxiliary film

may be nmade of a Ni-Fe series alloy and a nitrogen materi al

(e.g.,

a Fe-Al-Si-Nfilnm) or can be constructed of a nulti-I|ayer

filmsuch as an Fe-Si/N -Fe film(p. 12, |lines 16-24).

Claiml, which is the broadest of the rejected clains

(claim15 is the only other independent clain, reads as foll ows:

1. Athin filmtype nmagnetic head conpri sing:

a magnetic head assenbly including first and
second hal ves each having a magnetic core nmade of a
metallic magnetic material and interposed between two
nmon- magneti ¢ bases, said first and second hal ves being
joined to each other to forma magnetic gap
t herebetween and forma first surface including said
magneti c gap and comng into contact with a recording
medi um said magnetic cores of said first and second
hal ves bei ng substantially positioned al ong the sane
pl ane; and

an auxiliary filmmade of a soft magnetic

material, said auxiliary filmbeing disposed on a
second surface formed on said magnetic head assenbly
different fromsaid first surface to magnetically
connect with the magnetic cores of said first and
second hal ves, said auxiliary filmbeing so forned as
to provide the product of its relative nmagnetic
perneability and its thickness to be above 3000.

The follow ng references are relied on by the exam ner:
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| hara et al. (1lhara) 4,985, 796 Jan. 15, 1991
Sakata et al. (Sakata) 5,162, 960 Nov. 10, 1992

(filed Mar. 19, 1990)
Yamada et al. (Yamada) 5, 029, 032 July 2, 1991
Ter ada 58- 070418 April 26, 1983

(Japanese Application)

Cans 1, 2, 4, 7, 8, 10, 15, 17, 19, 20 and 22 stand
rejected under 35 U . S.C. 8 103 over Terada in view of lhara, with
additional reliance on Yanada for the first tine in the
Suppl emental Exam ner's Answer (at p. 2) to explain why the
product of relative perneability and thickness would have been
sel ected to exceed 3000. Cdains 9, 13, 14, 21, 25, and 26 stand
rejected over Terada in view of |hara and Sakata. W reverse as
to both grounds of rejection.

DI SCUSSI ON

Figure 1(1) of Terada shows the magnetic head structure
17 produced by the manufacturing steps depicted in Figures 1(A
through 1(H). The magnetic head includes two half sections each
having a front or upper portion (i.e., elenents 1-4) and a back
or bottomportion 9, with the gap (g) being fornmed between the
abutting ends of the two front portions. Each front portion
i ncludes a | am nated magnetic | ayer 4 sandw ched between two

| ayers 1 of non-magnetic material. The |am nated nmagnetic | ayer



Appeal No. 96-3893
Application 08/063, 302
consists of alternating layers of a netal magnetic material 2
(i.e., Sendust) and a non-magnetic material (i.e., SiQ). The
reason for using Sendust, which has a | arge saturation magnetic
flux density (B, (p. 5 Ilines 22-25), is to avoid nagnetic
saturation (p. 6, lines 4-6). The Sendust material is provided
in a plurality of l|layers separated by |ayers of Si O rather than
in a single layer in order to reduce the occurrence of eddy
currents (p. 6, lines 6-8). Terada explains that in a
conventional magnetic head having its entire magnetic core forned
of nmetal magnetic material, such a Sendust, the result is an
unacceptably high core |loss at high frequencies (30-50 Hz)
(p. 3, lines 8-9 and 14-15; p. 6, table). Terada reduces the
hi gh-frequency core | oss to an acceptable | evel by using netal
magnetic material only in the front portions of the magnetic
head; the back portions 9 are fornmed instead of an "oxide
magnetic material (i.e., ferrite)" material (p. 4, lines 16-17),
whi ch may be polycrystalline ferrite (p. 5, last two |lines) and
whi ch has a | arge characteristic resistance D (p. 6, line 1).
Reading claim1 onto Terada's magnetic head, the
exam ner's position appears to be that Terada's two front
portions, each of which anpbunts to about a quarter of the

magneti ¢ head structure, correspond to the clainmed "first and
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second hal ves" of the clainmed head assenbly. That appellants
agree with this interpretation is evidenced by their statenent
that "back core 9 . . . supports the two hal ves of the magnetic
head" (Brief at p. 11, lines 8-9). Thus, neither the exam ner
nor the appellants construe claim1l1 as requiring that the
magnetic nmetal cores of the clainmed first and second hal ves form
a closed magnetic path (but for the gap) in the absence of the
clainmed auxiliary film as is the case in both of appellants’

di scl osed enbodi nents. Nor do appell ants make such an argunent
with respect to claim15, which even nore specifically recites
"first and second C-shaped hal ves."? Thus, the exam ner and the
appel l ants agree that Terada satisfies all of the requirenents of
claim1l except for the presence of an auxiliary film of soft
magnetic material selected such that the product of the films
relative perneability and thickness is above 3000. For these
[imtations, the examner relies principally on Ihara, which

di scl oses a netal-in-gap (MG nagnetic head consisting of two
ferrite core halves 2 and 2' which are held in abutnment to forma
gap 1 therebetween. These ferrite core halves may be forned of a

"Mi-Zn or N -Zn soft magnetic ferrite" (col. 5, lines 35-36).

2 Although appellants' brief states (at 9) that each of the
clains is separately argued, claim15 is in fact argued (at 13)
as standing or falling with claim1.

-5-
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The tape-contacting front surface of each ferrite core half
i ncl udes a V-shaped channel 5 containing a nagnetic netal
mat erial 3 having a high-saturation magneti zation characteristic
(col. 5, lines 26-33). The magnetic netal material (which is a
soft magnetic material) can be a magnetic all oy, such as an
anor phous al |l oy, Sendust, and permall oy, and can be forned in the
channel by sputtering or deposition (col. 5, lines 37-42).3

The exam ner contends the artisan woul d have been
notivated for the followi ng reasons to replace Terada's ferrite
blocks 9 with filnms of soft ferrite magnetic material (Answer at
4-5):

It was notoriously old and well known in the art that a
ferrite material may be a soft magnetic material, as
evidenced by I hara. Soft magnetic materials were
utilized for their advantageous |arge saturation fl ux
densities.

: Soft magnetic materials |lent thensel ves
favorably to formation as filns by conventional film
form ng techni ques and magnetic thin filnms were
recogni zed in the art as substitutes for magnetic bl ock
menbers, especially in view of the continued trend in
the art towards snaller dinensions for both magnetic
heads utilized in disk devices and magneti c heads
utilized in tape devices. Also, the fact that soft
magnetic materials utilized as filns in the art had
superior characteristics to common core block nmaterials

3 The examiner initially incorrectly characterized |hara as
teaching that the soft magnetic ferrite material can be forned by
sputtering or deposition (final Ofice action at p. 3), which
characterization he wwthdrew in the Exam ner's Answer (at p. 10,
para. C).
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had a result that |ess material was required to provide
the desired flux guiding characteristics. Both Terada
and | hara support the above contentions in that they
utilize such materials to formtheir magnetic
t ransduci ng gaps as opposed to having the transducing
gaps forned by bl ock magnetic materi al s.
At page 9 of the Answer, the exam ner additionally relies on
Sakata to show that it was known to form magnetic thin filns by
Sputtering:
[Qne of ordinary skill in the art would have been
cogni zant of the fact that thin filmferrite was a
substitute to block formferrite. . . . Sakata serves
as evidence, for exanple, of the use of sputtering to
formmagnetic thin films (note colum 5 - line 23
concerning the formation of magnetic thin filmlayers).
| hara al so serves as evidence of the notoriety of
formng a magnetic thin filmvia a nmethod such as
sputtering (colum 5 - |ine 40).
The examner's position is not persuasive. Wile he argues that
it would have been obvious to replace Terada's ferrite bl ocks
with soft ferrite films, the cited prior art discussions of film
formation on which he relies relate only to filns of netal
magnetic materials, which though "soft" are not ferrite magnetic
materials. Specifically, lhara's discussion of sputtering at
colum 5, lines 36-42 relates to netal magnetic material 3 and
Sakata's di scussion of sputtering at col. 5, lines 21-25 concerns
the metal films 5 and 6. As aresult, the cited parts of I|hara

and Sakata do not denonstrate that it was known to formfil nms of
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soft ferrite nmagnetic material (e.g., by sputtering), as the
exam ner contends.

Furthernore, assumng for the sake of argunent that it
was known to formsoft ferrite magnetic filnms (e.g., by
sputtering) and further assum ng that, as the exam ner appears to
believe, soft ferrite magnetic materials (like netal nagnetic
materi al s) have high saturation flux densities, it is not
understood why the artisan woul d have wanted to replace Terada's
ferrite blocks with filnms having a high saturation flux density.
In fact, Terada specifically teaches away from using a high
saturation flux density material (i.e., Sendust) in the back
portions 9 of his magnetic head because that would degrade its
hi gh frequency performance. Instead, he forns the back portions
of a ferrite magnetic material having high resistivity in order
to inmprove the high frequency performance. As a result, we do
not reach the question of whether it further would have been
obvious in view of Yamada to select the perneability and
t hi ckness of such a filmto have a product in excess of 3000.

For the foregoing reasons, the rejections of clains 1
and 15 and their dependent clains 2, 4, 7, 8-10, 13, 14, 17, 19-
22, 25 and 26 under 35 U.S.C. § 103 are reversed.

REVERSED
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